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» ¢ HMr. John L. Beaton . Date: June 15, 1971
. liaterials and hesearch Enplnecr
Fite - MR Mo. 645220
From : Department of Public Worlis-—Division of Highwoys

Subject: Completion of Rescarch Project 645220
toonerete Cylinders for PCC pPavement Control”

Attached is the final report on Project 19503—?6250@—6&5220.

This project consisted briefly, of testing 6xl2-inch conerete
eylinders cured in the field and in the laboratory, and compiring
compressive strengths with flexural strengths obtained f{rom lavo-
ratory cured and field cured beams. The purpose of this testing
was to evaluate the feasibility of utilizing compressive strenTth
testing for control of concrote paving operations in lieu of

i flexural tests which under present conditions are more gifficult
to conduct.

T e

Approximately s4400 was spent on this project during the 1969-70
and 1970-71 fiscal years. This project was set up to obtain test
data that could be used in conjunction with a large federally
financed research project which became active July 1, 1970.

U

No further work 1s anticipated under this project. Completed WOrK
will be integrated with the federal project.
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CONCRETE CYLIDLNHS FOX PCC PLVENSNT CONTROI

‘The plannced Tield and laborslory vorlt for Res garch Project
6li5220, "Conerete Cylinders for CC u\GMCﬂi Control", hae
been compleied,

The work consisted of making flexurzl strenmth beums and
muaratwro compressive strennth cylinders in hoth the fleld
anq the laboratory. The [ield work was conducted on Contract
03-07403%, Road 03-F.D-50-R3.6/R8.8, near Shingle Springs.,
The laboratory work was conducted on concrete made with the

same agprerate as usced in the fleld proj iect,

kield Testing
Field work besan with fabrication of ten 6312-inch comprensive
strensth cylinders and three 0x6x20-inch flexural beans at the
same time as the 6x6x30-inch contract control beams wWere
fabricated. This program wag carried out twice a day for onco
weelr with the cxception of the lasti day when only onc set of
specimens were fabricated. in addéiiion to these specimens,
Ffour 6x12-inch cylinders were fabricated once a day from
Monday through Thursdzy for autonenous curing. Yhe concrete
used to fabricate the test bpvclhfﬂ was sampled fromihe
windrow ahead of the slipform paver. Unilt veiphts, pencira-
tions, temperature, and air contents of the fresh concrete
were deteriiined ior cach sarple and resulis are shown in
Table 1. Ambient temperatures, wind velocities, and relative
humidities werce determined and are also included in Table 1.
o 5 sacks of cement per cubi

LS

1

m

The job concrete mix design
yard, 3-1/2% air, H3% conrsc a"ﬁﬂnﬁdiu, and 37% sand. L:c
coarse arprregpate was divided i 1-1/2 » 3/h-inch, and 164

3/4 x l/N—lnch.
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Grouon 1
The specdmens which waeroe sutoocnonnly cured were terted ol
arcs 2 oand 10 deye.  The avlorencus onring connisted of viooins

cylinders, within one hour afvoer the o were fabricated, into

an dnsulaved bor pioced inside any Fngincer's offioo,
Thev reimnnd in too bowes unll’ ¢, oabt wnieh Lino Lhwey
Lern 1*(::;0\\:;1 i:x ceie, stripm il Lerted dnoa
portabice voanoion Lesling v £ chie jebuslte. A
cyinders were o0 ane two dove Vv LLD v
a sive sotroncth of 1680 poi, and variod ivom P
pod vo 1007 psi. Wieht cylindorn o werd tasved at are 10 4o«
with an conuressiva sirenoth or P0°0 psi, with 2

voriation rvom 2%/0 to 2083 pui.

Group 3

o]
"3
o
¢

Six cylinders (rouw ezach samble
0 cach were tested at age of
were leflt noxt to the pavenent
followine morning at which time
nonr the concrete plant in o sand

ured in Lhe ficld and
and 28 days hesy

Laﬁﬂlcafinw untwl the
vere moved and burig
}c} which was kent wetb

e

y

.
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=
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w
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Tt e
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o6
tde Fatt

untii the 28~day toots were commlered., Theoe cylinders woere
cappced i1 the fieldd and tested in the povtable comn C""l”
cesting machine.  The averapoe corornssive stron,un ol {throeo
specinmens vere 220 psi at 10 deys, 2760 psi for 14 days, sl
3250 psi for 28 days. The confficients ol ve ten for wntro
tents are 6.1 at 10 days, 7.0 at 14 days, and at 28 anys.

Grouv 3

Four cylinders from cath sapple were cured and tested in Lho
i e Leosted at cach age of 10 ana

laberatory s two spec1mons [kl 2le

14 gaye. These were left neoxt to trhe povement until the
morning following fabrication. They werc then tronsporied
to the ileterials and Research Depanyriment wherc they wers
stripped and stored in the moist room until Lested in the
large testing machine in the Concretce Unit. The averant .
compressive strenpgtihs were 3075 psi at 10 days, and 3435 pol
at iﬁ Gavs. The coellMiecients of variatien for these sp?cxu
mens ave 11.0 =t 10 dayn, and 8.0 at 1M dpys.  Comprouslve
streneth dava for all test procedurcs arc given in Tablc

Threc lexural streasth benams from cach sample which W'TC L
5 - ] i .- FRECIr dem gAY f . S 3 seytoacd

fabricated by Haterials and }38.,(u‘i(,2 DEVSOT 1 owo c{ }kﬁn L

at 10 and 4 doys. Thece vere O6xbxZ0-incen Lo itmes . ey

jeft next to the pavement aftor fabrication and the surfaccs
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g1 o ey bl I s A -
were spraved with paraffin based carinn corponnd ot Lhe 8
S, oy e 1y, syt vy A - < -
im0 oo Yhe adireont paversnt wns cuitad. The morndng rolion -
t s I T S - -} p .. : H
. i, iku)L. cotion, thoeoo boelms dore S0 ippid and onc N

i
bw“wu i the vet cand pile uni;i Loase 10 deys vhen
tested, ond the otheor Luod u 1

Fintesials ane nescoaroen Lol

; Lhe: "y
Lhe moist rocw untl! terfed, 0 bhozus Idxoi; coch
vere tested ot age 10 dayvs and one atoare Th dave.
beomn vere all tostod using t‘*f‘ i'"l"n-c- no ot londing
in Lhe tecLing ookl e oection. ' E
flexural steoonmth el o foyvs vas _m? pot Tor chie A
+ . .. + N ~ m

Lem, and 51 pol
. e | L B e
avoersoe Li-day Plexural stiens

1
; e Por Che laboerniory
[ Y - Mt

¢
beams wes 535 psi.  the coofficjeuzs of variation or
-~ . B M - N N
boos are u.y fer whe field cvred beaws, 13,7 for the
ratory cuved J0-4ay beano, and 11.7 for tho laboraiory cuipld

-day beams. he ratio of avertpe J“e‘”r 1 sErensth Lo
averare corpressive strenctl: for 10-day fleld cured speeldni-ne

is 2] 2¢.  For the lU-day ficld f“bricuoou Laboratoery cured
speeirens, the ratio is 16.7% and for lhuduys, it is 15.51.

The bemns which were uced for PCC pavement control were mede

by tne Resiaent Bnpgineer's crow 44 the —ame Utime ag the resenreh

speeimnens word made. Thooe weie O(x6x30-inch beans, curcd n
]l

) <
the wet sand until tested at ages of 10, il oand 28 daye, and
were btoeuted in the field by the midpoint loading moethod,  The
averaie TJA:YRM"F} strenplhs Tor these beans arce 6316 pwi o au 10
davs, 6895 psi oat L& days, and v36 psi at 28 days.,  The coel-

3eients of varistion for thesc beamn arc 7.7 oat 10 days,
5.6 ot L4 days, and 10.3 at 2¥ days. Flexural strength daia
for a11 Lesting is piven in mable 3. The ratios ol averare
flexural strenpth of the 30-inch beams TO AVerago comprensiive

"
L..J

strensth, botlh cured in vet sand, is 25,50 at 10 days, 2h.7%
at 1k days, and 22.77 at 28 Quys. Centerpoint loading typi-

Yoy
cally rcsulls In indicated flexural sirength about 100 pel
hicher than third point tests.

Laboratory Tesbs

Laboratory testing consisted of muking two ser ries ol tests on
concrete using job agpregates, Foch ceries was nade 1in

accordrnce with the cement Tactor tesling progra Test feinod
No. Calif. §36), with the cxception that the ucco“‘ serics Was
made using the acg”-\-“t.tc rradings that were uscd on the BRVLING
contrauct. The agmrepate pradings are ~iven in Toble h
Concretle wan designed for 5.0 saclo of comene pol cuplc
and 3.5% entrained Lii. From cnet, of three hobnten, b

ineh compreosive stre bh cylinders A two O6x0x20-inch bears

et
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rere fobricouad. A11 oooecimens vere Lested at oane i odave
eo 1 fave .,
1 ' T A [ 293 Lt B - 1
Miene onceilers wers cured In o Lhe mossb o Poon unt il vectod.
1} . . ) .
1'he boeoite o 1 i Lo leod iy moelhca,
" T - i 7
Phir avarars comoent factor
radiial und vy, von TOYD o
M - P .
Lo averns cemant ractor
1 Tiyer

S ary

<= al o - IS & - - g 13 eyt - g -’ i
Data o sta are plottcd on Filpgures 1 oand 2
s - T . i o e PER T e
dihe 1An indicaten Lhot compress SLITCNEHL

st B
SR B

d for egac
> and apee ave casier

A "‘"bx"uc:u,ion and Lo
gxpensive
purng

o
r—
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)
ot in

3{;(?1‘, 1I clude more
11'1,_Ln;;;, or

from otrd

The values shown are only preliminary ana
on oithoer aprrepebos shoald be corplicoted be
are nade for ficld 110 iftieatlions
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The work done under thi 21in

dono uncer o large foderaity~Tinanced proj

carly objcc,ﬁxe" of that projeet is to gal

auprment Uhis study ana Lo atta’n Cirm siranny] o
specificavions., 113 that study, @& detormination will be

whether a stotowide speeification can he recormmenacd, or
speciel proviastien wi1l heve to be made for each n;z,g*z“c?,;;at
source. Tt is connidered that prescent strergin cl-'t cria
adoguate and the now eriteria will hove L0 proviie conciv

of equal

could conoint o fabricat
n

h

r{“ln

test-
Tromn
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51y 6ii2-ineh cylinders where Lorce 6xOu30-ineh beans e
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present)
molds Lo o owel sond plle the doy folloving \
styippine, cunpLni, und toeoting two viindosra 4l a0 cf
14, and 2L Aoys, or int cermedicte foos 85 indientod by h
open Lhe pavenens Lrafi A minimua epend

desire Lo

g to
of 10 dayn o

afe should aiso be
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final report
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No further work
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